ABSTRACT Some novel symmetric 1,1'-dimethylferrocene derived amino acids have been prepared by the reaction of 1,1'-ferrocenedimethyldichloride with amino acids (glycine, alanine, phenylalanine and tyrosine). Their Cu(lI), Co(ll) 
INTRODUCTION
There are significant evidences [1] [2] [3] [4] 
NMR Spectra
The H NMR and 3C NMR spectra of the free dicarboxylic acids as well as some of their metal complexes, taken in DMSO-d6 are listed in Table 4 . The free dicarboxylic acids exhibited signals due to all the expected protons and carbons in their expected region and have been identified from the integration curve found to be equivalent to the total number of protons deduced from their proposed structures. These were identical to those reported 24"28 signals of the known compounds and therefore, gave further support for the compositions of these new dicarboxylic acids and their complexes as suggested by their IR and elemental analyses data. When these shifts were compared to those of the corresponding complexes, they exhibited a shift of some resonances. In each case, a broad singlet occurring downfield at 5 8.7-8.9 ppm assigned to (NH) undergoes a shift towards higher field by 0.15-0.2 ppm in the complexes. Also, the protons due to (COOH) found in the spectra of the dicarboxylic acids at 5 11.7-11.9 ppm suggested 29 the deprotonation of the carboxylic oxygen atom of the dicarboxylic acids on complexation. Similarly, all other protons and carbon resonances observed for the dicarboxylic acids shifted downfield in the spectra of their metal complexes thus showing the complexation phenomenon to occur.
The NMR spectra of the representative Cu(II) complexes with dicarboxylic acids (L-L5) are only reported in Table 4 . The spectra of other metal complexes showed similar characteristic features except the shift (0.5-1.5 ppm) of signals and therefore, are not included in Table 4 .
Electronic Spectra and Magnetic Moments
The electronic spectra of the Cu(II) complexes showed two weak low-energy bands at 15150-16355 cm and 18770-19585 cm and a strong high-energy band at 30345-31770 cm. The low-energy bands are in positions characteristic for a square planar configuration and may be assigned to 2Big 2Ag and 2Blg -4 2Eg transitions, respectively3'3. The strong high-energy band is assigned to metal -4 ligand charge transfer. Also, the magnetic moment values (1.5-1.9 B.M) for the Cu(II) complexes were found to be consistent with the proposed square planar structure (Fig 2A) .
Characterization, Ligational and Biological Properties with Cu(II), Co(II) and Ni(II) Ions Table 3 Based on the above observations, it is proposed that the Cu(II) complexes have a square planar geometry (Fig   2A) whereas the Co(II) and Ni(II) complexes are octahedral (Fig 2B) . Table 5 . The susceptibility zones were the clear zones around the discs. All the dicarboxylic acids were found to be biologically active and their metal complexes showed more significant antibacterial activity against one or more bacterial species in comparison to the uncomplexed ligands. In most of the cases chelation tends to make the dicarboxylic acids act as more powerful and potent bactericidal, thus killing more of the bacteria than the parent dicarboxylic acids. A possible explanation for the increased activity of the complexes is proposed. It may be suggested that in the chelated complex, the positive charge of the metal is partially shared with donor atoms and there is x-electron delocalization over the whole chelate ring. This increases the lipophilic character of the metal chelate and favors its permeation through lipoid layers of the bacterial membranes. 
